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FIGURE I-1
Locations of the Great Waters
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6HFWLRQ�����RI�WKH�&OHDQ�$LU�$FW��&$$��SURYLGHV�WKH�OHJLVODWLYH�EDVLV�IRU�KD]DUGRXV�DLU
SROOXWDQW��+$3��SURJUDPV�GLUHFWHG�E\�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$����,Q
UHVSRQVH�WR�PRXQWLQJ�HYLGHQFH�WKDW�DLU�SROOXWLRQ�FRQWULEXWHV�WR�ZDWHU�SROOXWLRQ��&RQJUHVV�LQFOXGHG
VHFWLRQ�����P���$WPRVSKHULF�'HSRVLWLRQ�WR�*UHDW�/DNHV�DQG�&RDVWDO�:DWHUV��LQ�WKH������$PHQGPHQWV�WR
WKH�&$$�WR�HVWDEOLVK�UHVHDUFK��UHSRUWLQJ��DQG�SRWHQWLDO�UHJXODWRU\�UHTXLUHPHQWV�UHODWHG�WR
DWPRVSKHULF�GHSRVLWLRQ�RI�+$3V�WR�WKH��*UHDW�:DWHUV����(3$�FRRUGLQDWHV�DFWLYLWLHV�WR�DGGUHVV�WKH
UHTXLUHPHQWV�RI�VHFWLRQ�����P��XQGHU�WKH�*UHDW�:DWHUV�SURJUDP�

7KLV�UHSRUW�IXOILOOV�WKH�UHTXLUHPHQWV�LQ�VHFWLRQ�����P������ZKLFK�GLUHFWV�(3$��LQ�FRRSHUDWLRQ
ZLWK�1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ��12$$���WR�SHULRGLFDOO\�VXEPLW�D�5HSRUW
WR�&RQJUHVV�RQ�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV���7KH�UHSRUW�LV�WR�GHVFULEH��UHVXOWV�RI
DQ\�PRQLWRULQJ��VWXGLHV��DQG�LQYHVWLJDWLRQV�FRQGXFWHG�SXUVXDQW�WR��VHFWLRQ�����P����7KH�)LUVW
5HSRUW�WR�&RQJUHVV�RQ�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV��UHIHUUHG�WR�WKURXJKRXW�WKLV
UHSRUW�DV�WKH��)LUVW�5HSRUW�WR�&RQJUHVV���ZDV�SXEOLVKHG�LQ�0D\�������8�6��(3$�����D����7KLV
GRFXPHQW�LV�WKH�6HFRQG�5HSRUW�WR�&RQJUHVV�DQG�LV�LQWHQGHG�WR�EH�DQ�XSGDWH�RI�WKH�LQIRUPDWLRQ
SUHVHQWHG�LQ�WKH�)LUVW�5HSRUW�WR�&RQJUHVV���

7KH�ZDWHUERGLHV�FROOHFWLYHO\�UHIHUUHG�WR�DV�WKH��*UHDW�:DWHUV��LQ�WKLV�UHSRUW�DUH�WKH�*UHDW
/DNHV��/DNH�&KDPSODLQ��&KHVDSHDNH�%D\��DQG�VSHFLILF�FRDVWDO�ZDWHUV��L�H���GHILQHG�LQ�WKH�VWDWXWH�DV
FRDVWDO�ZDWHUV�GHVLJQDWHG�WKURXJK�WKH�1DWLRQDO�(VWXDU\�3URJUDP�DQG�WKH�1DWLRQDO�(VWXDULQH
5HVHDUFK�5HVHUYH�6\VWHP�����6HH�)LJXUH�,���IRU�WKH�ORFDWLRQV�RI�WKHVH�ZDWHUERGLHV��
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,�$ 7KH�6HFRQG�5HSRUW�WR�&RQJUHVV

*RDOV�RI�WKH�5HSRUW

7KH�PDLQ�REMHFWLYH�RI�WKLV�UHSRUW�LV�WR�XSGDWH�ZKDW�LV�NQRZQ�DERXW�DWPRVSKHULF�GHSRVLWLRQ
RI�SROOXWDQWV�WR�WKH�*UHDW�:DWHUV�EDVHG�RQ�WKH�VFLHQWLILF�GDWD�DYDLODEOH�VLQFH�SXEOLFDWLRQ�RI�WKH�)LUVW
5HSRUW�WR�&RQJUHVV���7KH�UHSRUW�IRFXVHV�RQ�UHVHDUFK�DQG�DFWLYLWLHV�LQ�VSHFLILF�ZDWHUERGLHV�WR�IXUWKHU
XQGHUVWDQG�DQG�SURPRWH�UHGXFWLRQV�RI�RYHUDOO�FRQWDPLQDQW�ORDGLQJV�WR�WKH�*UHDW�:DWHUV���,Q
DGGLWLRQ��WKLV�UHSRUW�LQFOXGHV�D�EULHI�GLVFXVVLRQ�RI�(3$
V�GUDIW�GHWHUPLQDWLRQ�RI�WKH�DGHTXDF\�RI
VHFWLRQ�����WR�SURWHFW�WKH�*UHDW�:DWHUV�IURP�GHSRVLWLRQ�RI�+$3�HPLVVLRQV�IURP�GRPHVWLF
VWDWLRQDU\�VRXUFHV��VHH�&KDSWHU�9����

(3$�LQWHQGV�IRU�WKLV�UHSRUW�WR�EH�DQ�XSGDWH�RI�WKH�)LUVW�5HSRUW�WR�&RQJUHVV�DQG�KDV
DWWHPSWHG�WR�PLQLPL]H�UHVWDWLQJ�LQIRUPDWLRQ���,Q�VRPH�LQVWDQFHV��LPSRUWDQW�ILQGLQJV�RU�LVVXHV�UDLVHG
LQ�WKH�)LUVW�5HSRUW�WR�&RQJUHVV�DUH�UHLWHUDWHG�LQ�WKLV�UHSRUW�WR�SURYLGH�EDFNJURXQG�LQIRUPDWLRQ�RU�WR
KLJKOLJKW�DQ�LVVXH�WKDW�FRQWLQXHV�WR�EH�VLJQLILFDQW�WR�WKH�*UHDW�:DWHUV���)RU�PRUH�GHWDLOHG
LQIRUPDWLRQ�RQ�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV��UHDGHUV�DUH�HQFRXUDJHG�WR�UHIHU�WR�WKH
)LUVW�5HSRUW�WR�&RQJUHVV��8�6��(3$�����D���ZKLFK�VXPPDUL]HG�WKH�VFLHQWLILF�XQGHUVWDQGLQJ�RI
DWPRVSKHULF�GHSRVLWLRQ�DW�WKDW�WLPH�DQG�LGHQWLILHG�UHJXODWRU\�DQG�UHVHDUFK�QHHGV���

7KH�VFLHQWLILF�LQIRUPDWLRQ�SUHVHQWHG�LQ�WKLV�UHSRUW��WRJHWKHU�ZLWK�WKH�ILQGLQJV�DQG
UHFRPPHQGDWLRQV�LGHQWLILHG�LQ�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��VKRXOG�EH�XVHG�WRJHWKHU�WR�DVVHVV�WKH
SURJUHVV�VLQFH�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��DQG�ZKDW�GDWD�JDSV�VWLOO�H[LVW���%HFDXVH�RI�WKH�VKRUW�WLPH
SHULRG�VLQFH�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��SURMHFWV�WKDW�ZHUH�LQLWLDWHG�DIWHU�WKH�UHOHDVH�RI�WKH�UHSRUW
RU�PXOWL�\HDU�ILHOGZRUN�SURMHFWV��LQ�PRVW�LQVWDQFHV��DUH�VWLOO�LQ�WKH�GDWD�JDWKHULQJ�VWDJH���7KHUHIRUH�
WKH�UHVXOWV�RI�WKHVH�HIIRUWV�FDQQRW�\HW�EH�DQDO\]HG���+RZHYHU��WKH�REMHFWLYHV�DQG�VWDWXV�RI�WKHVH
HIIRUWV�DUH�GHVFULEHG�LQ�WKH�UHSRUW�

$V�LQ�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��WKH�6HFRQG�5HSRUW�VKRZV�WKDW�GDWD�RQ�HIIHFWV��ORDGLQJV�
DQG�VRXUFHV�DUH�DYDLODEOH�WR�D�FHUWDLQ�H[WHQW��KRZHYHU��LQIRUPDWLRQ�WR�DVVHVV�WKH�OLQNDJH�EHWZHHQ
WKHVH�FRPSRQHQWV�UHPDLQV�LQDGHTXDWH��DQG�WKHUHIRUH��XQDQVZHUHG�TXHVWLRQV��DV�ZHOO�DV�XQFHUWDLQWLHV�
SHUVLVW�IRU�VRPH�RI�WKHVH�LVVXHV���7KLV�UHSRUW�SURSRVHV�D�QXPEHU�RI�IXWXUH�GLUHFWLRQV��VHH�&KDSWHU�9�
WR�UHGXFH�XQFHUWDLQW\�LQ�VHYHUDO�DUHDV�

5HSRUW�3UHSDUDWLRQ

7KH�LQIRUPDWLRQ�LQ�WKLV�UHSRUW�ZDV�FROOHFWHG�IURP�VHYHUDO�VRXUFHV���7KH�UHIHUHQFHV�FLWHG�DUH
JHQHUDOO\�IURP�SXEOLVKHG�SHHU�UHYLHZHG�MRXUQDOV��JRYHUQPHQW�UHSRUWV��DQG�FRQIHUHQFH�SURFHHGLQJV��
7KH�UHSRUW�XVHV�VRXUFHV�WKDW�SURYLGH�UHOHYDQW�LQIRUPDWLRQ�RQ�*UHDW�:DWHUV�LVVXHV��EXW�GRHV�QRW
DWWHPSW�WR�EH�FRPSUHKHQVLYH�LQ�WKH�UHIHUHQFHV�FLWHG���,Q�JHQHUDO��OLWHUDWXUH�SXEOLVKHG�E\�ODWH�IDOO�����
LV�LQFOXGHG���'DWD�RQ�KXPDQ�KHDOWK�DQG�HFRORJLFDO�HIIHFWV�RI�SROOXWDQWV�RI�FRQFHUQ�DUH�EDVHG�RQ�D
VHDUFK�IRU�VFLHQWLILF�OLWHUDWXUH�SXEOLVKHG�EHWZHHQ�FRPSOHWLRQ�RI�WKH�EDFNJURXQG�GRFXPHQW�RQ
H[SRVXUH�DQG�HIIHFWV�IURP�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��6ZDLQ�HW�DO������D��WKURXJK��������,Q�D�IHZ
LQVWDQFHV�WKURXJKRXW�WKH�UHSRUW��PRUH�UHFHQW�DUWLFOHV�DUH�LQFOXGHG���,Q�DGGLWLRQ��LQ�VHFWLRQV�WKDW�DUH
QHZ�WR�WKLV�UHSRUW��ROGHU�DUWLFOHV�PD\�EH�FLWHG���,QWHUHVWHG�SDUWLHV�ZKR�NQRZ�RI�RWKHU�VWXGLHV�WKDW
PD\�EH�SHUWLQHQW�WR�LVVXHV�UHJDUGLQJ�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV�DUH�HQFRXUDJHG�WR
VXEPLW�D�FRS\�RI�WKH�DUWLFOH�RU�D�FRPSOHWH�FLWDWLRQ�RI�WKH�UHIHUHQFH�WR�(3$���(YHU\�HIIRUW�ZLOO�EH



&+$37(5�,
7+(�6(&21'�5(3257�72�&21*5(66

����� �%DNHU��������ZDV�VWLOO�LQ�SUHVV�DV�RI�-XQH������������

���

PDGH�E\�(3$�WR�UHYLHZ�WKH�DUWLFOH�DQG�WR�GHWHUPLQH�ZKHWKHU�WKH�LQIRUPDWLRQ�LV�UHOHYDQW�IRU�WKH
7KLUG�5HSRUW�WR�&RQJUHVV�RQ�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV�

,Q�DGGLWLRQ�WR�OLWHUDWXUH�VHDUFKHV�IRU�FXUUHQW�LQIRUPDWLRQ�RQ�HIIHFWV��FXUUHQW�VFLHQWLILF
LQIRUPDWLRQ�DERXW�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV�ZDV�FRPSLOHG�IURP�WZR�V\PSRVLD
KHOG�DW�WKH�DQQXDO�PHHWLQJ�RI�WKH�6RFLHW\�RI�(QYLURQPHQWDO�7R[LFRORJ\�DQG�&KHPLVWU\��6(7$&��LQ
'HQYHU��&RORUDGR��IURP�2FWREHU����WKURXJK�1RYHPEHU�����������,QYLWHG�UHVHDUFKHUV�SUHVHQWHG
ILQGLQJV�IURP�FXUUHQW�UHVHDUFK�UHOHYDQW�WR�WKH�*UHDW�:DWHUV�SURJUDP���7KHVH�ILQGLQJV�KDYH�EHHQ
DVVHPEOHG�LQ�D�ERRN�HQWLWOHG�$WPRVSKHULF�'HSRVLWLRQ�RI�&RQWDPLQDQWV�WR�WKH�*UHDW�/DNHV�DQG�&RDVWDO�:DWHUV
�%DNHU������� ��,Q�DGGLWLRQ��(3$�LQFRUSRUDWHG�ILQGLQJV�IURP�UHFHQW�LQYHVWLJDWLRQV�WKDW�KDYH�EHHQ�

IXQGHG�E\�DQG�RU�FRQGXFWHG�LQ�FRQQHFWLRQ�ZLWK�WKH�*UHDW�:DWHUV�SURJUDP��DQG�KDV�LQWHJUDWHG
ILQGLQJV�IURP�RWKHU�VLJQLILFDQW�(3$�SURMHFWV�VXFK�WKH�UHDVVHVVPHQW�RI�GLR[LQ�DQG�GLR[LQ�OLNH
FRPSRXQGV��8�6��(3$�����F������G����0XFK�RI�WKH�ZDWHUERG\�VSHFLILF�LQIRUPDWLRQ�SUHVHQWHG�LQ
WKLV�UHSRUW�ZDV�SURYLGHG�E\�WKH�(3$�RIILFHV�WKDW�FRRUGLQDWH�LQYHVWLJDWLRQ��UHVWRUDWLRQ��DQG
PDLQWHQDQFH�HIIRUWV�LQ�WKDW�ZDWHUERG\��H�J���*UHDW�/DNHV�1DWLRQDO�3URJUDP�2IILFH��&KHVDSHDNH�%D\
3URJUDP�2IILFH��

�7KH�DYDLODEOH�ZDWHUERG\�VSHFLILF�LQIRUPDWLRQ�RQ�GHSRVLWLRQ�RI�DLU�SROOXWDQWV�IRFXVHV�LQ�ODUJH
SDUW�RQ�WKH�*UHDW�/DNHV�DQG�&KHVDSHDNH�%D\���7KH�*UHDW�/DNHV�KDYH�EHHQ�D�IRFXV�RI�WKH�*UHDW
:DWHUV�5HSRUWV�WR�&RQJUHVV�EHFDXVH��ZLWK�WKHLU�LPSRUWDQFH�DV�WKH�ODUJHVW�IUHVKZDWHU�V\VWHP�LQ�WKH
8QLWHG�6WDWHV�DQG�WKH�REVHUYDWLRQV�UHSRUWHG�IRU�GHFDGHV�RI�WR[LF�FRQWDPLQDWLRQ�LQ�RUJDQLVPV�OLYLQJ
LQ�WKH�*UHDW�/DNHV��WKHUH�H[LVWV�WKH�EHVW�EDVH�RI�LQIRUPDWLRQ�RQ�ZKLFK�WR�EXLOG���,Q�DGGLWLRQ��VWXGLHV
IURP�WKH�����V�VKRZ�DWPRVSKHULF�GHSRVLWLRQ�WR�EH�D�VLJQLILFDQW�URXWH�RI�LQWURGXFLQJ�SROOXWDQWV�WR
WKH�/DNHV���.QRZOHGJH�JDLQHG�RI�WKH�FRQGLWLRQV�RI�WKH�*UHDW�/DNHV�LV�XVHIXO�LQ�HYDOXDWLQJ
DWPRVSKHULF�GHSRVLWLRQ�LQ�RWKHU�IUHVKZDWHUV�DV�ZHOO���)RU�H[DPSOH��UHVHDUFKHUV�DW�/DNH�&KDPSODLQ
KDYH�GHYHORSHG�VFLHQWLILF�SURJUDPV�WR�GHWHUPLQH�WKH�UROH�RI�DWPRVSKHULF�GHSRVLWLRQ��SDUWLFXODUO\
PHUFXU\��LQ�ZDWHU�SROOXWLRQ���7KLV�UHSRUW�DOVR�IRFXVHV�RQ�&KHVDSHDNH�%D\�EHFDXVH�DFFHOHUDWHG
HXWURSKLFDWLRQ�DQG�LWV�HIIHFWV�RQ�WKH�%D\�KDYH�EHHQ�UHFRJQL]HG�IRU�RYHU�D�GHFDGH���$FFHOHUDWHG
HXWURSKLFDWLRQ�LQ�WKH�%D\�LV�DWWULEXWHG��LQ�SDUW��WR�QLWURJHQ�ORDGLQJV�GHSRVLWHG�IURP�WKH�DWPRVSKHUH
WR�WKH�VXUURXQGLQJ�ZDWHUVKHG��DV�ZHOO�DV�GLUHFWO\�LQWR�WKH�%D\�LWVHOI���6LPLODU�FLUFXPVWDQFHV�DIIHFW
RWKHU�8�6��HVWXDULHV��DQG�LQIRUPDWLRQ�FROOHFWHG�DQG�DSSOLHG�LQ�&KHVDSHDNH�%D\�ZLOO�EH�XVHIXO�IRU
WKHVH�ZDWHUERGLHV���)RU�H[DPSOH��(3$�KDV�VSRQVRUHG�VWXGLHV�WR�UHILQH�WKH�PHWKRGRORJ\�XVHG�IRU
HVWLPDWLQJ�VRXUFHV�RI�QLWURJHQ�LQ�&KHVDSHDNH�%D\�DQG�WR�DSSO\�WKH�PHWKRGRORJ\�WR�HVWXDULHV�LQ
*DOYHVWRQ�%D\��7H[DV��DQG�7DPSD�%D\��)ORULGD���$�GLVFXVVLRQ�RI�DWPRVSKHULF�GHSRVLWLRQ�VSHFLILF�WR
HDFK�RI�WKH�*UHDW�:DWHUV�³�*UHDW�/DNHV��/DNH�&KDPSODLQ��&KHVDSHDNH�%D\��DQG�RWKHU�FRDVWDO
ZDWHUV�³�LV�SUHVHQWHG�LQ�&KDSWHU�,9�

7KH�UHPDLQLQJ�VHFWLRQV�RI�WKLV�FKDSWHU�SURYLGH�DQ�RYHUYLHZ�RI�WKH�ILQGLQJV�IURP�WKH�)LUVW
5HSRUW�WR�&RQJUHVV��DV�ZHOO�DV�UHFHQW�UHVHDUFK�DFWLYLWLHV�LQ�WKH�*UHDW�:DWHUV��IROORZHG�E\�GLVFXVVLRQ
RI�WKH�DLU�SROOXWDQWV�WKDW�DUH�RI�SDUWLFXODU�FRQFHUQ�WR�WKH�*UHDW�:DWHUV�
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,�% 7KH�)LUVW�5HSRUW�WR�&RQJUHVV

7KH�REMHFWLYH�RI�WKH�)LUVW�5HSRUW�WR�&RQJUHVV�ZDV�WR�GHVFULEH�ZKDW�ZDV�NQRZQ�DERXW
DWPRVSKHULF�GHSRVLWLRQ�RI�WR[LF�FKHPLFDOV�WR�WKH�*UHDW�:DWHUV�DQG�SUHVHQW�DQ\�DSSURSULDWH
UHJXODWRU\�UHFRPPHQGDWLRQV�EDVHG�RQ�WKH�VFLHQWLILF�LQIRUPDWLRQ�DYDLODEOH�DW�WKH�WLPH���7KH�VFLHQWLILF
FRQWHQW�RI�WKH�)LUVW�5HSRUW�WR�&RQJUHVV�ZDV�EDVHG�PDLQO\�RQ�WKUHH�EDFNJURXQG�GRFXPHQWV�SUHSDUHG
E\�FRPPLWWHHV�RI�OHDGLQJ�LQGHSHQGHQW�VFLHQWLVWV��%DNHU�HW�DO��������.HHOHU�HW�DO��������6ZDLQ�HW�DO�
����D����7KH�LQIRUPDWLRQ�LQ�WKHVH�GRFXPHQWV�ZDV�XVHG�WR�DQVZHU�WKUHH�PDLQ�VFLHQWLILF�TXHVWLRQV�
GHYHORS�VFLHQWLILF�DQG�SROLF\�FRQFOXVLRQV��DQG�UHFRPPHQG�QH[W�VWHSV���7KH�WKUHH�VFLHQWLILF�TXHVWLRQV
ZHUH�

�� :KDW�KXPDQ�KHDOWK�DQG�HQYLURQPHQWDO�HIIHFWV�DUH�DVVRFLDWHG�ZLWK�WKH�SROOXWDQWV�RI
FRQFHUQ�LQ�WKH�*UHDW�:DWHUV"

�� :KDW�LV�WKH�UHODWLYH�LPSRUWDQFH�RI�DWPRVSKHULF�GHSRVLWLRQ�LQ�FDXVLQJ�FRQWDPLQDWLRQ
LQ�WKH�*UHDW�:DWHUV"

�� :KDW�VRXUFHV�DUH�VLJQLILFDQW�FRQWULEXWRUV�WR�DWPRVSKHULF�ORDGLQJV�WR�WKH�*UHDW
:DWHUV"

)URP�WKH�GDWD�FRPSLOHG��WKUHH�JHQHUDO�UHVSRQVHV�WR�WKHVH�TXHVWLRQV�ZHUH�GHYHORSHG�

® $GYHUVH�HIIHFWV��H�J���FDQFHU��GHYHORSPHQWDO�HIIHFWV��LQ�KXPDQV�DQG�DQLPDOV�DVVRFLDWHG�ZLWK
H[SRVXUH�WR�WKH�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ�DUH�IDLUO\�ZHOO�XQGHUVWRRG���+RZHYHU�
GDWD�DUH�LQVXIILFLHQW�WR�HVWDEOLVK�D�TXDQWLWDWLYH�OLQN�EHWZHHQ�DWPRVSKHULF�GHSRVLWLRQ�RI�WKHVH
SROOXWDQWV�DQG�WKHLU�UHODWHG�HIIHFWV�

® $WPRVSKHULF�GHSRVLWLRQ�FDQ�EH�D�VLJQLILFDQW�FRQWULEXWRU�RI�WR[LF�FKHPLFDOV�WR�WKH�*UHDW
:DWHUV���7KH�UHODWLYH�LPSRUWDQFH�RI�DWPRVSKHULF�ORDGLQJ�IRU�D�SDUWLFXODU�FKHPLFDO�LQ�D�JLYHQ
ZDWHUERG\�GHSHQGV�RQ�FKDUDFWHULVWLFV�RI�WKH�ZDWHUERG\��SURSHUWLHV�RI�WKH�FKHPLFDO��DQG�WKH
NLQG�DQG�DPRXQW�RI�DLUERUQH��ZDWHUERUQH��DQG�RWKHU�VRXUFHV���

® 0DQ\�VRXUFHV�DQG�VRXUFH�FDWHJRULHV�RI�SROOXWDQWV�RI�FRQFHUQ�WR�WKH�*UHDW�:DWHUV�KDYH�EHHQ
LGHQWLILHG���+RZHYHU��LGHQWLILFDWLRQ�RI�SDUWLFXODU�VRXUFHV�UHVSRQVLEOH�IRU�WKH�GHSRVLWHG
SROOXWDQWV�LQ�VSHFLILF�ZDWHUERGLHV�LV�FRPSOLFDWHG�VLQFH�DWPRVSKHULF�ORDGLQJV�FDQ�RULJLQDWH
IURP�ORFDO��UHJLRQDO��DQG�JOREDO�VRXUFHV��

6SHFLILF�FRQFOXVLRQV�IURP�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��EDVHG�RQ�VFLHQWLILF�GDWD�DYDLODEOH�DW
WKDW�WLPH��LQFOXGHG�

® 3HUVLVWHQFH�DQG�WKH�WHQGHQF\�WR�ELRDFFXPXODWH��FULWLFDO�FKDUDFWHULVWLFV�RI�WKH�*UHDW�:DWHUV
SROOXWDQWV�RI�FRQFHUQ��UHVXOW�LQ�SRWHQWLDOO\�JUHDWHU�KXPDQ�DQG�HFRORJLFDO�H[SRVXUH�WR�D
SROOXWDQW�LQ�WKH�HQYLURQPHQW�

® ([FHHGDQFHV�RI�ZDWHU�TXDOLW\�FULWHULD�DQG�VWDQGDUGV�KDYH�RFFXUUHG�IRU�VRPH�RI�WKH�SROOXWDQWV
LQ�VRPH�ZDWHUERGLHV�
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® $GYHUVH�HIIHFWV�RQ�KXPDQ�KHDOWK�DQG�ZLOGOLIH�KDYH�EHHQ�REVHUYHG�GXH�WR�H[SRVXUH��HVSHFLDOO\
WKURXJK�ILVK�FRQVXPSWLRQ��WR�SHUVLVWHQW�SROOXWDQWV�WKDW�ELRDFFXPXODWH�

® ,Q�DGGLWLRQ�WR�FDQFHU��QRQFDQFHU�HIIHFWV��H�J���QHUYRXV�V\VWHP�GDPDJH��LPPXQRORJLFDO
HIIHFWV��FDXVHG�E\�WKH�SROOXWDQWV�FDQ�EH�D�VLJQLILFDQW�KXPDQ�KHDOWK�FRQFHUQ��DQG�PD\�DIIHFW
VRPH�LQGLYLGXDOV�H[SRVHG�WR�OHYHOV�DERYH�FHUWDLQ�WKUHVKROGV���'HYHORSLQJ�HPEU\RV�DQG
IHWXVHV�DQG�EUHDVW�IHG�LQIDQWV�DUH�JLYHQ�JUHDWHU�DWWHQWLRQ�EHFDXVH�WKH\�PD\�EH�PRUH
VXVFHSWLEOH�WKDQ�WKH�JHQHUDO�SRSXODWLRQ�WR�WKH�DGYHUVH�HIIHFWV�RI�WKHVH�FKHPLFDOV�

® (FRORJLFDO�HIIHFWV�RQ�DQLPDO�SRSXODWLRQV�GXH�WR�WKH�SROOXWDQWV�RI�FRQFHUQ�FDQ�EH�VLJQLILFDQW�
VXFK�DV�LPPXQH�IXQFWLRQ�LPSDLUPHQW��UHSURGXFWLYH�SUREOHPV��DQG�QHXURORJLFDO�FKDQJHV�WKDW
DIIHFW�VXUYLYDO���6RPHWLPHV�WKH�HIIHFWV�RQ�ZLOGOLIH�PD\�EH�GHOD\HG�DQG�RU�WKH�V\PSWRPV
VXEWOH�VR�WKDW�WKH�HIIHFWV�DUH�HDVLO\�RYHUORRNHG�

® (XWURSKLFDWLRQ�UHVXOWLQJ�IURP�H[FHVV�QLWURJHQ�LQSXWV�LV�D�PDMRU�SUREOHP�LQ�VRPH�8�6�
HVWXDULQH�DQG�FRDVWDO�ZDWHUV��DQG�WKH�UHODWLYH�FRQWULEXWLRQ�IURP�DWPRVSKHULF�GHSRVLWLRQ�RI
QLWURJHQ�WR�WKLV�SUREOHP�FDQ�EH�VLJQLILFDQW���(FRORJLFDO�HIIHFWV��UDQJLQJ�IURP�QXLVDQFH�DOJDO
EORRPV�WR�R[\JHQ�GHSOHWLRQ�DQG�ILVK�NLOOV��DQG�DGYHUVH�HFRQRPLF�LPSDFWV�WR�WKH�ZDWHUERG\
UHJLRQ�PD\�UHVXOW�

® &DVH�VWXGLHV�KDYH�VKRZQ�WKDW�DWPRVSKHULF�GHSRVLWLRQ�FDQ�EH�D�PDMRU�FRQWULEXWRU�RI�PHUFXU\�
QLWURJHQ��SRO\F\FOLF�RUJDQLF�PDWWHU��320���DQG�SRO\FKORULQDWHG�ELSKHQ\OV��3&%V��LQ
ZDWHUERGLHV���7KH�DYDLODEOH�LQIRUPDWLRQ�JHQHUDOO\�LQFOXGHV�UHODWLYH�ORDGLQJV�HVWLPDWHV��
$WWHQWLRQ�DOVR�VKRXOG�EH�JLYHQ�WR�WKH�DEVROXWH�TXDQWLW\�RI�WKH�ORDGLQJV�EHFDXVH�HYHQ�VPDOO
DPRXQWV�RI�SROOXWDQWV�WKDW�ELRDFFXPXODWH�PD\�SURGXFH�D�VLJQLILFDQW�EXUGHQ�LQ�ILVK�DQG�
XOWLPDWHO\��LQ�KXPDQV�DQG�RWKHU�ILVK�HDWLQJ�DQLPDOV�

® $LUERUQH�HPLVVLRQV�IURP�ERWK�ORFDO�DQG�GLVWDQW�VRXUFHV�FRQWULEXWH�WR�DWPRVSKHULF�GHSRVLWLRQ
RI�SROOXWDQWV�WR�ZDWHUERGLHV���'HSRVLWLRQ�SDWWHUQV�FDQ�EH�LQIOXHQFHG�E\�FKDUDFWHULVWLFV�RI�WKH
SROOXWDQWV�DQG�WKH�VRXUFH��DQG�E\�ZHDWKHU�DQG�WUDQVSRUW�SDWWHUQV�

® &RQWLQXHG�UHVHDUFK�LV�QHHGHG��HVSHFLDOO\�WR�KHOS�GHWHUPLQH�DWPRVSKHULF�FRQWULEXWLRQV��WR
LGHQWLI\�VRXUFHV��WR�HYDOXDWH�HIIHFWV�IURP�ORZ�H[SRVXUH�OHYHOV��DQG�WR�WDUJHW�+$3V�WKDW�PD\
SRVH�WKH�PRVW�VLJQLILFDQW�ULVN�WR�KXPDQ�KHDOWK�DQG�DTXDWLF�UHVRXUFHV�

5HDGHUV�VKRXOG�UHIHU�WR�WKH�)LUVW�5HSRUW�WR�&RQJUHVV�IRU�GLVFXVVLRQ�RI�WKH�VSHFLILF
FRQFOXVLRQV��

%DVHG�RQ�WKH�VFLHQWLILF�FRQFOXVLRQV�LQ�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��(3$
V�SULQFLSDO�SROLF\
FRQFOXVLRQ�ZDV�WKDW�UHDVRQDEOH�DFWLRQV�DUH�MXVWLILHG�E\�WKH�DYDLODEOH�VFLHQWLILF�LQIRUPDWLRQ��HYHQ
WKRXJK�WKHUH�DUH�VLJQLILFDQW�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK�WKLV�LQIRUPDWLRQ���:KLOH�DGGLWLRQDO�UHVHDUFK
LV�QHHGHG�WR�UHGXFH�WKHVH�XQFHUWDLQWLHV��UHDVRQDEOH�DFWLRQV�WR�GHFUHDVH�DWPRVSKHULF�ORDGLQJV�QHHG
QRW�ZDLW�IRU�UHVXOWV�RI�VXFK�LQIRUPDWLRQ���7R�FDUU\�RXW�LWV�SROLF\�FRQFOXVLRQ��(3$�LGHQWLILHG�VHYHUDO
UHFRPPHQGDWLRQV�IRU�DFWLRQ��ZKLFK�ZHUH�GLYLGHG�LQWR�WKUHH�VWUDWHJLF�WKHPHV�

�� (3$�ZLOO�FRQWLQXH�RQJRLQJ�HIIRUWV�WR�LPSOHPHQW�VHFWLRQ�����DQG�RWKHU�VHFWLRQV�RI
WKH�&$$��DV�DPHQGHG�LQ�������DQG�XVH�WKH�UHVXOWV�RI�WKH�)LUVW�5HSRUW�WR�&RQJUHVV�LQ
WKH�GHYHORSPHQW�RI�SROLF\�WKDW�ZLOO�UHGXFH�HPLVVLRQV�RI�WKH�*UHDW�:DWHUV�SROOXWDQWV
RI�FRQFHUQ�
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EPA Activities Addressing
Section 112(m) Requirements

Section 112(m) directs EPA, in cooperation with NOAA, to
identify and assess the extent of atmospheric deposition of toxic
pollutants to the Great Waters.  As part of the assessment, EPA
supports the following activities:

& Monitoring of atmospheric deposition, including the
establishment of monitoring networks in the Great Lakes,
Chesapeake Bay, Lake Champlain, and coastal waters;

& Investigation of sources and deposition rates of air pollutants;

& Research for developing and improving monitoring methods
and for determining the relative contribution of atmospheric
pollutants to total pollutants in the Great Waters;

& Evaluation of adverse human health and environmental
effects;

& Identification of exceedances of water quality and drinking
water standards;

& Sampling of fish and wildlife for pollutants of concern; 

& Characterization of sources of pollutants of concern; and

& Determinations of whether section 112 authority is "adequate
to prevent serious adverse effects to public health and
serious or widespread environmental effects" associated with
atmospheric deposition of HAPs to the Great Waters, and of
whether further emissions standards or control measures to
prevent such effects are necessary and appropriate.  Based
on these determinations, EPA is directed to take additional
measures, as necessary and appropriate, to prevent such
adverse effects to human health and the environment.

�� (3$�UHFRJQL]HV�WKH�QHHG�IRU�DQ�LQWHJUDWHG�PXOWLPHGLD�DSSURDFK�WR�WKH�SUREOHP�RI
DWPRVSKHULF�GHSRVLWLRQ�RI�SROOXWDQWV�WR�ZDWHUERGLHV�DQG��WKHUHIRUH��ZLOO�XWLOL]H
DXWKRULWLHV�EH\RQG�WKH�&$$�WR�UHGXFH�WKH�KXPDQ�DQG�HQYLURQPHQWDO�H[SRVXUH�WR
*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ���

�� (3$�ZLOO�FRQWLQXH�WR�VXSSRUW�UHVHDUFK�DFWLYLWLHV�DQG�ZLOO�GHYHORS�DQG�LPSOHPHQW�D
VWUDWHJ\�GHVFULELQJ�QHFHVVDU\�UHVHDUFK�DQG�SROLF\�DVVHVVPHQWV�WR�DGGUHVV�WKH
PDQGDWHV�RI�VHFWLRQ�����P��

7KH�VSHFLILF�DFWLRQ�LWHPV�EDVHG�RQ�WKHVH�WKUHH�VWUDWHJLF�WKHPHV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKH
)LUVW�5HSRUW�WR�&RQJUHVV���7KH�FXUUHQW�VWDWXV�RI�HDFK�RI�WKH�UHFRPPHQGHG�DFWLRQ�LWHPV�LV�SUHVHQWHG
LQ�$SSHQGL[�$�

,�& +LJKOLJKWV�RI�3URJUHVV�6LQFH�WKH�)LUVW�5HSRUW�WR�&RQJUHVV

0XFK�SURJUHVV�KDV�EHHQ
PDGH�VLQFH�WKH�)LUVW�5HSRUW�WR
&RQJUHVV�RQ�UHVHDUFK�DQG�RWKHU
DFWLYLWLHV�UHODWHG�WR�DWPRVSKHULF
GHSRVLWLRQ��HVSHFLDOO\�DFWLYLWLHV�WKDW
VXSSRUW�VHFWLRQ�����P��PDQGDWHV
�VHH�VLGHEDU����7KH�DFWLYLWLHV
GHVFULEHG�LQ�WKLV�UHSRUW�LQFOXGH
WKRVH�FDUULHG�RXW�E\�PDQ\�QDWLRQDO
DQG�UHJLRQDO�(3$�RIILFHV��DV�ZHOO�DV
12$$�DQG�D�QXPEHU�RI�VWDWHV
�L�H���WKH�SURJUDPV�DQG�UHVHDUFK
ZHUH�QRW�DOO�SHUIRUPHG�E\�WKH
*UHDW�:DWHUV�SURJUDP�LQ�(3$
V
2IILFH�RI�$LU�DQG�5DGLDWLRQ����7KLV
UHSRUW�GRHV�QRW��KRZHYHU��DWWHPSW
WR�EH�FRPSUHKHQVLYH�LQ�GHVFULELQJ
DOO�WKH�DFWLYLWLHV�RI�WKHVH�RIILFHV���$
EULHI�RYHUYLHZ�RI�VRPH�RI�WKH
DFWLYLWLHV�XQGHUWDNHQ�LV�SUHVHQWHG
EHORZ�

® (3$�KDV�ZRUNHG�ZLWK�WKH
*UHDW�/DNHV�6WDWHV�WR
FRQWLQXH�GHYHORSPHQW�RI
UHJLRQDO�HPLVVLRQ
LQYHQWRULHV�IRU�WKH�*UHDW
/DNHV�DQG�D�GDWD�VWRUDJH
DQG�UHWULHYDO�V\VWHP���'DWD
FROOHFWLRQ�ZDV�UHFHQWO\
FRPSOHWHG��DQG�WKH�GDWD
EDVH�ZLOO�EH�XSGDWHG
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DQQXDOO\���:RUN�ZLOO�FRQWLQXH�WR�FKDUDFWHUL]H�PRELOH�VRXUFH�HPLVVLRQV�DQG�WR�LPSURYH�WKH
DFFXUDF\�RI�WKH�HPLVVLRQV�LQYHQWRU\���'HWHUPLQLQJ��FDWHJRUL]LQJ��DQG�HVWLPDWLQJ�WKH
PDJQLWXGH�RI�SROOXWDQW�VRXUFHV�ZLOO�EH�D�VLJQLILFDQW�VWHS�WRZDUG�UHGXFWLRQ�RI�DWPRVSKHULF
ORDGLQJ�RI�SROOXWDQWV�WR�WKH�*UHDW�/DNHV�

® 4XDQWLWDWLYH�GDWD�FRQWLQXH�WR�EH�JDWKHUHG�RQ�DWPRVSKHULF�GHSRVLWLRQ�RI�SROOXWDQWV�LQFOXGLQJ
3&%V��''7��GLHOGULQ��DQG�OLQGDQH�LQ�HDFK�RI�WKH�*UHDW�/DNHV�WKURXJK�WKH�,QWHJUDWHG
$WPRVSKHULF�'HSRVLWLRQ�1HWZRUN��,$'1���D�MRLQW�8�6��&DQDGLDQ�PRQLWRULQJ�QHWZRUN���
5HFHQW�GDWD�KDYH�EHHQ�LQFRUSRUDWHG�LQWR�GHSRVLWLRQ�HVWLPDWHV�IRU�������WKHUHE\�DOORZLQJ
FRPSDULVRQ�RI�GDWD�WR������UHVXOWV�

® $WPRVSKHULF�PHUFXU\�FRQFHQWUDWLRQ�DQG�GHSRVLWLRQ�KDYH�EHHQ�PRQLWRUHG�FRQWLQXRXVO\�LQ
WKH�/DNH�&KDPSODLQ�UHJLRQ�LQ�WKH�ODVW�IHZ�\HDUV��ZKLFK�ZLOO�EH�LPSRUWDQW�IRU�GHWHUPLQLQJ
DWPRVSKHULF�GHSRVLWLRQ�WUHQGV�LQ�WKH�ODNH�EDVLQ�

® $�ODUJH�VFDOH�DLUVKHG�PRGHO�IRU�&KHVDSHDNH�%D\�KDV�EHHQ�GHYHORSHG�WR�GHWHUPLQH�WKH�JHQHUDO
JHRJUDSKLFDO�ORFDWLRQ�DQG�W\SH�RI�VRXUFHV�RI�QLWURJHQ�HPLVVLRQV��DQG�WKH�UHODWLYH
FRQWULEXWLRQV�RI�GLIIHUHQW�VRXUFHV�DQG�SDWWHUQV�RI�QLWURJHQ�GHSRVLWLRQ�WR�WKH�%D\�ZDWHUVKHG
DQG�GLUHFWO\�WR�WLGDO�VXUIDFH�ZDWHUV���0RGHOV�RI�WKH�&KHVDSHDNH�%D\�DLUVKHG��ZDWHUVKHG��DQG
WLGDO�ZDWHUV�ZHUH�H[WHQVLYHO\�UHYLVHG�WR�OLQN�GDLO\�DWPRVSKHULF�GHSRVLWLRQ�ORDGLQJ�GDWD�WR
PRGHOV�RI�ZDWHU�TXDOLW\�LPSDFWV�LQ�WKH�WLGDO�%D\�DQG�UHVXOWDQW�LQIOXHQFHV�RQ�%D\�XQGHUZDWHU
JUDVVHV��ERWWRP�EHQWKLF�FRPPXQLWLHV��DQG�RYHUO\LQJ�ILVK�KDELWDW�

® 7KH�&KHVDSHDNH�%D\�$WPRVSKHULF�'HSRVLWLRQ�6WXG\��&%$'6��QHWZRUN�ZDV�HVWDEOLVKHG�DQG
WKH�UHVXOWDQW�GDWD�KDYH�EHHQ�XVHG�WR�TXDQWLI\�DWPRVSKHULF�ORDGLQJV�DQG�GHSRVLWLRQDO�IOX[HV�RI
WR[LF�FRQWDPLQDQWV�WR�WKH�%D\��DV�SDUW�RI�WKH�GHYHORSPHQW�RI�D�ODUJHU�EDVLQZLGH�FKHPLFDO
FRQWDPLQDQW�ORDGLQJ�DQG�UHOHDVH�LQYHQWRU\�

® 5HVHDUFK�VWDWLRQV�KDYH�EHHQ�HVWDEOLVKHG�WR�PHDVXUH�DWPRVSKHULF�GHSRVLWLRQ�RI�QLWURJHQ�DQG
RWKHU�VHOHFWHG�SROOXWDQWV�LQ�7DPSD�%D\��*DOYHVWRQ�%D\��DQG�3DPOLFR�6RXQG�DQG�DGMDFHQW
HVWXDULHV��H�J��1HXVH�5LYHU�(VWXDU\��1HZSRUW�5LYHU�(VWXDU\���FROOHFWHG�GDWD�ZLOO�EH�XVHG�WR
GHWHUPLQH�DQQXDO�DWPRVSKHULF�ORDGLQJV�RI�WKHVH�SROOXWDQWV�DQG�WKH�UHODWLYH�FRQWULEXWLRQ�RI
UHPRWH�DQG�ORFDO�VRXUFHV�WR�DWPRVSKHULF�GHSRVLWLRQ�LQ�WKH�ZDWHUERGLHV�

&KDSWHU�,9�RI�WKLV�5HSRUW�WR�&RQJUHVV�SURYLGHV�PRUH�GHWDLOV�RQ�WKH�DFWLYLWLHV�KLJKOLJKWHG
DERYH�

,�' 3ROOXWDQWV�RI�&RQFHUQ

*UHDW�:DWHUV�3ROOXWDQWV�RI�&RQFHUQ�DQG�5HDVRQV�IRU�,QFOXVLRQ

$V�GLG�WKH�)LUVW�5HSRUW�WR�&RQJUHVV��WKLV�UHSRUW�IRFXVHV�RQ�VHOHFWHG�SROOXWDQWV�RI�FRQFHUQ
�VHH�VLGHEDU�RQ�QH[W�SDJH����7KHVH�SROOXWDQWV�DUH�SRWHQWLDOO\�RI�FRQFHUQ�IRU�DWPRVSKHULF�GHSRVLWLRQ
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FRPSRQHQW�RI�DWPRVSKHULF�GHSRVLWLRQ�WR�WKH�*UHDW�:DWHUV���:KLOH�QLWURJHQ�LV�QRW�OLVWHG�DV�D�+$3�XQGHU�VHFWLRQ�����E��RI�WKH�&$$�
WKLV�UHSRUW�H[DPLQHV�WKH�FRQWULEXWLRQ�RI�H[FHVV�OHYHOV�RI�QLWURJHQ�WR�HXWURSKLFDWLRQ���$FLGLILFDWLRQ�RU��DFLG�UDLQ��LV�QRW�GLVFXVVHG
EHFDXVH�LW�LV�DGGUHVVHG�XQGHU�D�VHSDUDWH�&$$�SURJUDP�
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Great Waters Pollutants of Concern

Cadmium and cadmium compounds
Chlordane
DDT/DDE
Dieldrin
Hexachlorobenzene (HCB)
�-Hexachlorocyclohexane (�-HCH)
Lindane (�-hexachlorocyclohexane; �-HCH)
Lead and lead compounds
Mercury and mercury compounds
Polychlorinated biphenyls (PCBs)
Polycyclic organic matter (POM)
Tetrachlorodibenzo-p-dioxin, 2,3,7,8- 
   (TCDD; dioxins)
Tetrachlorodibenzofuran, 2,3,7,8- 
   (TCDF; furans)
Toxaphene
Nitrogen compounds

Under Evaluation for Addition to Great Waters List
Atrazine
Hexachlorobutadiene
Methoxychlor

WR�WKH�*UHDW�:DWHUV� ��7KH�JHQHUDO�W\SHV�RI�VRXUFHV�DQG�XVHV��DQG�XVH�UHVWULFWLRQV��RI�WKHVH�SROOXWDQWV�

DUH�EULHIO\�VXPPDUL]HG�LQ�7DEOH�,���

7KH�OLVW�RI����*UHDW�:DWHUV�SROOXWDQWV
RI�FRQFHUQ�KDV�QRW�EHHQ�H[SDQGHG�VLQFH�WKH
)LUVW�5HSRUW�WR�&RQJUHVV���7KUHH�SHVWLFLGHV�
DWUD]LQH��KH[DFKORUREXWDGLHQH��DQG
PHWKR[\FKORU��PHQWLRQHG�LQ�WKH�)LUVW�5HSRUW�
FRQWLQXH�WR�EH�FRQVLGHUHG�E\�(3$�DV�SRWHQWLDO
IXWXUH�DGGLWLRQV�WR�WKH�*UHDW�:DWHUV�OLVW�RI
SROOXWDQWV�RI�FRQFHUQ���$WUD]LQH�ZDUUDQWV
FRQWLQXHG�DWWHQWLRQ�DV�D�SRWHQWLDO�SROOXWDQW�RI
FRQFHUQ�EHFDXVH�RI�LWV�ZLGHVSUHDG�RFFXUUHQFH
�H�J���FRPPRQO\�XVHG�LQ�WKH�*UHDW�/DNHV
EDVLQ���LWV�DW�OHDVW�PRGHUDWH�SHUVLVWHQFH��DQG�LWV
SRWHQWLDO�WR�FDXVH�D�YDULHW\�RI�HIIHFWV�RQ�ELRWD��
)RU�WKHVH�UHDVRQV��DWUD]LQH�LV�DOVR�RQH�RI�WKH
FKHPLFDOV�RI�IRFXV�IRU�WKH�/DNH�0LFKLJDQ�0DVV
%DODQFH�6WXG\��GLVFXVVHG�LQ�&KDSWHU�,9����7KH
RWKHU�WZR�SHVWLFLGHV�XQGHU�FRQVLGHUDWLRQ�IRU
IXWXUH�DGGLWLRQ��KH[DFKORUREXWDGLHQH�DQG
PHWKR[\FKORU��DUH�ERWK�RQ�WKH�&$$�+$3V�OLVW
DQG�KDYH�WKH�SRWHQWLDO�WR�ELRDFFXPXODWH�LQ�WKH
IRRG�ZHE���$GGLWLRQDO�LQIRUPDWLRQ�VXJJHVWV
WKDW�DWUD]LQH�DQG�PHWKR[\FKORU�DUH�SRWHQWLDO
HQGRFULQH�GLVUXSWRUV��D�JURXS�RI�FKHPLFDOV�WKDW
PLPLF�RU�RWKHUZLVH�LQWHUIHUH�ZLWK�KRUPRQHV�LQ�WKH�ERG\��UHVXOWLQJ�LQ�YDULRXV�DGYHUVH�ELRORJLFDO
HIIHFWV�

7KH����SROOXWDQWV�RI�FRQFHUQ�IRU�WKH�*UHDW�:DWHUV�ZHUH�VHOHFWHG�EDVHG�RQ�DYDLODEOH�GDWD�RQ
WKHLU�HIIHFWV�DQG�GHSRVLWLRQ���5HDVRQV�IRU�VHOHFWLQJ�WKHVH�SROOXWDQWV�LQFOXGH�

® $OO�WKH�SROOXWDQWV��H[FHSW�IRU�QLWURJHQ�FRPSRXQGV��SHUVLVW�LQ�WKH�HQYLURQPHQW�DQG�RU�KDYH�D
KLJK�SRWHQWLDO�WR�DFFXPXODWH�LQ�OLYLQJ�RUJDQLVPV���$OO�WKH�SROOXWDQWV�FDQ�FDXVH�DGYHUVH�HIIHFWV
LQ�KXPDQV�DQG�WKH�HQYLURQPHQW�

® $OO����SROOXWDQWV�DUH�NQRZQ�DLU�SROOXWDQWV�DQG�DUH�NQRZQ�WR�EH�SUHVHQW�LQ�DWPRVSKHULF
GHSRVLWLRQ��H�J���UDLQIDOO��GU\�GHSRVLWLRQ��

® 'DWD�LQGLFDWH�WKDW�WKHVH�SROOXWDQWV�DUH�SUHVHQW�LQ�WKH�ZDWHUV�DQG�ELRWD�RI�WKH�*UHDW�:DWHUV
DQG�WKDW�RQH�URXWH�RI�SROOXWDQWV�WR�WKHVH�ZDWHUERGLHV�LV�DWPRVSKHULF�GHSRVLWLRQ�
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TABLE I-1
Pollutants of Concern in the Great Waters a

Pollutant Examples of Uses b

Cadmium and compounds Naturally occurring element used in metals production processes, batteries, and solder.  Often released
during combustion of fossil fuels and waste oil, and during mining and smelting operations.

Chlordane Insecticide used widely in the 1970s and 1980s.  All U.S. uses except termite control cancelled in 1978;
use for termite control voluntarily suspended in 1988.  Use of existing stocks permitted.

DDT/DDE Insecticide used widely from introduction in 1946 until significantly restricted in U.S. in 1972.  Still used
in other countries.  Used in U.S. for agriculture and public health purposes only with special permits.

Dieldrin Insecticide used widely after introduction in late 1940s.  Used in U.S. for termite control from 1972 until
registration voluntarily suspended in 1987.

Hexachlorobenzene Fungicide used as seed protectant until 1985.  By-product of chlorinated compound and pesticide
manufacturing.  Also a by-product of combustion of chlorine-containing materials.  Present as a
contaminant in some pesticides.

�-Hexachlorocyclohexane Component of technical-HCH, an insecticide for which use is restricted in U.S., but which is used widely
(�-HCH) in other countries.

Lindane An insecticide used on food crops and forests, and to control lice and scabies in livestock and humans. 
(�-Hexachlorocyclohexane; Currently used primarily in China, India, and Mexico.  U.S. production stopped in 1977.  Use was
�-HCH) restricted in 1983; however, many uses are still registered, but are expected to be voluntarily cancelled

in the future.

Lead and compounds Naturally occurring element commonly used in gasoline and paint additives, storage batteries, solder,
and ammunition.  Released from many combustion and manufacturing processes and from motor
vehicles.  Use in paint additives restricted in U.S. in 1971.  U.S. restrictions on use in gasoline additives
began in 1973 and have continued through the present, with a major use reduction in the mid-1980s.

Mercury and compounds Naturally occurring element often used in thermometers, electrical equipment (such as batteries and
switching equipment), and industrial control instruments.  Released from many combustion,
manufacturing, and natural processes.  Banned as a paint additive in U.S. in both interior (1990) and
exterior (1991) paint.

Polychlorinated biphenyls (PCBs) Industrial chemicals used widely in the U.S. from 1929 until 1978 for many purposes, such as coolants
and lubricants and in electrical equipment (e.g., transformers and capacitors).  In the U.S., manufacture
stopped in 1977 and uses were significantly restricted in 1979.  Still used for some purposes because of
stability and heat resistance, and still present in certain electrical equipment used throughout the United
States.

Polycyclic organic matter (POM) Naturally occurring substances that are by-products of the incomplete combustion of fossil fuels andc

plant and animal biomass (e.g., forest fires).  Also, by-products from steel and coke production and
waste incineration.

TCDD (dioxins) By-product of combustion of organic material containing chlorine, chlorine bleaching in pulp and paper
manufacturing, and diesel-fueled vehicles.  Also a contaminant in some pesticides.

TCDF (furans) By-product of combustion of organic material containing chlorine, chlorine bleaching in pulp and paper
manufacturing, and diesel-fueled vehicles.  Also a contaminant in some pesticides.

Toxaphene Insecticide used widely on cotton in the southern U.S. until the late 1970s.  Most U.S. uses banned in
1982; remaining uses cancelled in 1987.

Nitrogen compounds By-products of power generation, industrial, and motor vehicle fossil fuel combustion processes (NO x

and NH ).  Also, compounds used in fertilizers and released from agricultural animal manures (NH ).3              3

 Source:  See the First Report to Congress for references for this table (U.S. EPA 1994a).a

 Applicable restrictions (including bans) on use or manufacture in United States also are described.b

 POM is a large class of chemicals consisting of organic compounds having multiple benzene rings and a boiling point greater thanc

100° C.  Polycyclic aromatic hydrocarbons (PAHs) are a chemical class that is a subset of POM.
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����� �6HYHUDO�SROOXWDQWV�RI�FRQFHUQ�DUH�OLVWHG�E\�D�GLIIHUHQW�QDPH�LQ�VHFWLRQ�����E����7KH�SROOXWDQWV�RI�FRQFHUQ�DUH�OLVWHG�LQ�VHFWLRQ�

����E��DV���FDGPLXP�FRPSRXQGV��FKORUGDQH��''(��KH[DFKORUREHQ]HQH��OLQGDQH��DOO�LVRPHUV��ZKLFK�LQFOXGHV���+&+���OHDG
FRPSRXQGV��PHUFXU\�FRPSRXQGV��3&%V��320����������7&''��GLEHQ]RIXUDQV��DQG�WR[DSKHQH���,Q�DGGLWLRQ��KH[DFKORUREXWDGLHQH�DQG
PHWKR[\FKORU�DUH�OLVWHG�LQ�VHFWLRQ�����E��

����� �(VWDEOLVKHG�LQ������WR�D�SURYLGH�FRQVLVWHQW�OHYHO�RI�HQYLURQPHQWDO�SURWHFWLRQ�IRU�WKH�*UHDW�/DNHV�HFRV\VWHP��WKLV�,QLWLDWLYH�

VXSSRUWHG�SULQFLSOHV�DQG�JRDOV�RI�WKH������*UHDW�/DNHV�7R[LF�6XEVWDQFHV�&RQWURO�$JUHHPHQW��*RYHUQRUV
�$JUHHPHQW��

����� �7KH�)LQDO�:DWHU�4XDOLW\�*XLGDQFH�IRU�WKH�*UHDW�/DNHV�6\VWHP�ZDV�UHOHDVHG�LQ����������)HGHUDO�5HJLVWHU��������DQG�UHVXOWHG�LQ�WKH�

GHOHWLRQ�RI�VL[�FKHPLFDOV��LQFOXGLQJ�DOGULQ��HQGULQ��PHWKR[\FKORU��IURP�WKH�SURSRVHG������OLVW�RI�ELRDFFXPXODWLYH�FKHPLFDOV�RI
FRQFHUQ���7KH�ILQDO�JXLGDQFH�DOVR�HOLPLQDWHG�WKH�OLVW�RI����SROOXWDQWV�FRQVLGHUHG�SRWHQWLDO�ELRDFFXPXODWLYH�FKHPLFDOV�RI�FRQFHUQ��
$OWKRXJK�IXUDQV����������7&')��DUH�QRW�VSHFLILHG�LQ�WKH������JXLGDQFH��FULWHULD�IRU�IXUDQV�PD\�HYHQWXDOO\�EH�VHW�

����� �$WUD]LQH�LV�DOVR�IRXQG�RQ�WKH�&KHVDSHDNH�%D\�7R[LFV�RI�&RQFHUQ�/LVW��

����

® 7KHVH�SROOXWDQWV�RYHUODS�VXEVWDQWLDOO\�ZLWK�WKH�WR[LF�DLU�SROOXWDQWV�WKDW�UDQNHG�KLJKHVW�LQ�DQ
(3$�VSRQVRUHG�VWXG\��,&)�������WR�LGHQWLI\�SULRULW\�FKHPLFDOV�KDYLQJ�FKDUDFWHULVWLFV�WKDW
OHDG�WR�SRWHQWLDO�DGYHUVH�HIIHFWV�LQ�WKH�*UHDW�:DWHUV�

® :LWK�WKH�H[FHSWLRQ�RI�GLHOGULQ�DQG�QLWURJHQ�FRPSRXQGV��DOO�RI�WKHVH�SROOXWDQWV�DUH�OLVWHG�DV
+$3V�XQGHU�VHFWLRQ�����E��RI�WKH�&$$��

® :LWK�WKH�H[FHSWLRQ�RI���������7&')�DQG�QLWURJHQ�FRPSRXQGV��WKHVH�SROOXWDQWV�DUH�LQFOXGHG
RQ�WKH�OLVW�RI�SROOXWDQWV�WKDW�ZHUH�WKH�LQLWLDO�IRFXV�RI�WKH�(3$�VWDWH�*UHDW�/DNHV�:DWHU
4XDOLW\�,QLWLDWLYH� ��7KH\�DUH�FRQVLGHUHG�WR�EH�SRWHQWLDOO\�VLJQLILFDQW�DV�DLU�SROOXWDQWV�

GHSRVLWHG�WR�WKH�*UHDW�/DNHV�

® 7HQ�RI�WKH����SROOXWDQWV�DUH�GHVLJQDWHG�DV�ELRDFFXPXODWLYH�FKHPLFDOV�RI�FRQFHUQ�XQGHU
(3$
V�*UHDW�/DNHV�:DWHU�4XDOLW\�*XLGDQFH��

® 6L[�RI�WKH����SROOXWDQWV��FDGPLXP��FKORUGDQH��OHDG��PHUFXU\��3&%V��DQG�VHYHUDO�3$+V��ZKLFK
DUH�SDUW�RI�WKH�320�FODVV�RI�FRPSRXQGV���DUH�RQ�WKH�&KHVDSHDNH�%D\�7R[LFV�RI�&RQFHUQ
/LVW� �DQG�WZR�PRUH�SROOXWDQWV��GLHOGULQ�DQG�WR[DSKHQH��DUH�OLVWHG�DV�SRWHQWLDO�IXWXUH�DGGLWLRQV�

WR�WKLV�OLVW�

® 1LWURJHQ�FRPSRXQGV�SOD\�DQ�LPSRUWDQW�UROH�LQ�H[FHVVLYH�QXWULHQW�HQULFKPHQW�LQ�PDQ\
HVWXDULHV�DQG�FRDVWDO�ZDWHUV��DQG�QXPHURXV�VWXGLHV�LQGLFDWH�WKDW�DWPRVSKHULF�ORDGLQJV�RI
QLWURJHQ�WR�WKH�&KHVDSHDNH�%D\�DQG�RWKHU�FRDVWDO�ZDWHUV�DUH�D�VLJQLILFDQW�SRUWLRQ�RI�WRWDO
QLWURJHQ�ORDGLQJV���,Q�PRVW�IUHVKZDWHUV��QLWURJHQ�FRPSRXQGV�SOD\�D�OHVV�LPPHGLDWH�UROH�LQ
SURPRWLQJ�H[FHVVLYH�HQULFKPHQW���)RU�H[DPSOH��DLUERUQH�QLWURJHQ�FRPSRXQGV�DUH�QRW�RI
FRQFHUQ�FXUUHQWO\�LQ�WKH�*UHDW�/DNHV�

® 7KH�SROOXWDQW�OLVW�RYHUODSV�VXEVWDQWLDOO\�ZLWK�VHYHUDO�VHWV�RI�*UHDW�/DNHV�FKHPLFDOV�RI�FRQFHUQ
VHOHFWHG�E\�RWKHU�VFLHQWLILF�DQG�UHJXODWRU\�JURXSV��LQFOXGLQJ�WKH�*UHDW�/DNHV�:DWHU�4XDOLW\
%RDUG��*/:4%��RI�WKH�,QWHUQDWLRQDO�-RLQW�&RPPLVVLRQ��,-&���D�FRRSHUDWLYH�FRPPLWWHH
FRPSULVHG�RI�8�6��DQG�&DQDGLDQ�UHSUHVHQWDWLYHV�
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8VH�RI�3ROOXWDQW�*URXSV

,Q�VRPH�VHFWLRQV�RI�WKLV�UHSRUW��GLVFXVVLRQ�RI�WKH�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ�LV
RUJDQL]HG�E\�SROOXWDQW�JURXS���7KH�ILYH�SROOXWDQW�JURXSV�XVHG�LQ�WKLV�UHSRUW�DUH�GHVFULEHG�EHORZ��
0DQ\�RI�WKH�SROOXWDQWV�PD\�ILW�LQWR�PRUH�WKDQ�RQH�JURXS��EXW�KDYH�EHHQ�SODFHG�LQ�WKH�PRVW
DSSURSULDWH�FDWHJRU\�

(3$�KDV�RUJDQL]HG�WKH�SROOXWDQWV�RI�FRQFHUQ�LQ�WKHVH�ILYH�JURXSV�IRU�VHYHUDO�UHDVRQV���)LUVW�
WKH�SROOXWDQWV�LQ�HDFK�JURXS�JHQHUDOO\�RULJLQDWH�IURP�VLPLODU�VRXUFHV�RU�DUH�UHOHDVHG�WKURXJK�VLPLODU
PHFKDQLVPV���7KXV��DFWLRQ�SURSRVHG�WR�UHGXFH�HPLVVLRQV�RI�LQGLYLGXDO�SROOXWDQWV�PD\�EH�DSSOLHG
PRUH�EURDGO\�WR�WKH�HQWLUH�JURXS���6HFRQG��SROOXWDQWV�LQ�HDFK�JURXS�PD\�KDYH�VLPLODU�FKHPLFDO
FKDUDFWHULVWLFV��DOORZLQJ�IRU�JHQHUDOL]DWLRQV�UHODWHG�WR�GHSRVLWLRQ�DQG�F\FOLQJ�ZLWKLQ�WKH�HQYLURQPHQW��
7KLUG��VHSDUDWLQJ�WKH�SROOXWDQWV�LQWR�YDULRXV�JURXSV�DOORZV�IRU�SROOXWDQWV�ZLWK�XQLTXH�UHJXODWRU\
FRQFHUQV��VXFK�DV�PHUFXU\�DQG�QLWURJHQ��WR�EH�KLJKOLJKWHG�DQG�HPSKDVL]HG�LQ�WKH�5HSRUW�WR
&RQJUHVV���)LQDOO\��JURXSLQJ�WKH�SROOXWDQWV�KHOSV�GHFLVLRQ�PDNHUV�GHYHORS�FRQFOXVLRQV�DERXW
SROOXWDQWV�ZLWK�VLPLODU�FKHPLFDO�SK\VLFDO�EHKDYLRU�RU�VRXUFHV��ZKHUH�WKHUH�DUH�OLPLWHG�GDWD���

® 0HUFXU\�DQG�PHUFXU\�FRPSRXQGV���0HUFXU\�LV�UHOHDVHG�DV�DQ�DLU�SROOXWDQW�IURP�D�YDULHW\
RI�QDWXUDO�DQG�DQWKURSRJHQLF�DUHD�DQG�SRLQW�VRXUFHV��LQFOXGLQJ�FRPEXVWLRQ�DQG
PDQXIDFWXULQJ�VRXUFHV����$OWKRXJK�PHUFXU\�LV�D�PHWDO��LW�LV�WUHDWHG�LQ�WKLV�UHSRUW�DV�D�VHSDUDWH
SROOXWDQW�JURXS�EHFDXVH�LW�EHKDYHV�GLIIHUHQWO\�LQ�WKH�HQYLURQPHQW�WKDQ�RWKHU�PHWDOV�DQG
SURGXFHV�GLIIHUHQW�W\SHV�RI�HIIHFWV��DV�ZHOO�DV�EHFDXVH�RI�WKH�FRPSUHKHQVLYH�GDWD�WKDW�DUH
DYDLODEOH�IRU�LW���0HUFXU\�FDQ�EH�IRXQG�LQ�HOHPHQWDO��LQRUJDQLF��RU�RUJDQLF�IRUPV�LQ�WKH
HQYLURQPHQW���,Q�DTXDWLF�VSHFLHV��PHUFXU\�H[LVWV�SULPDULO\�DV�RUJDQLF�PHUFXU\��H�J��
PHWK\OPHUFXU\���ZKLFK�FDQ�ELRDFFXPXODWH�LQ�WLVVXHV�DQG�ELRPDJQLI\�LQ�WKH�IRRG�ZHE���,Q
DGGLWLRQ��VSHFLDO�HPSKDVLV�LV�JLYHQ�WR�PHUFXU\�HPLVVLRQV�LQ�WKH�&$$���6HYHUDO�VXEVHFWLRQV�RI
VHFWLRQ�����UHTXLUH�VWXGLHV�WR�EH�FRQGXFWHG�RQ�PHUFXU\�DV�D�WR[LF�DLU�SROOXWDQW��D�UHYLHZ�GUDIW
RI�DQ�(3$�UHSRUW�UHODWHG�WR�DWPRVSKHULF�HPLVVLRQV�RI�PHUFXU\�ZDV�VXEPLWWHG�WR�WKH�6FLHQFH
$GYLVRU\�%RDUG��6$%��LQ��������:KHQ�VXEPLWWHG�WR�&RQJUHVV��WKH�ILQDO�0HUFXU\�6WXG\
5HSRUW�ZLOO�IXOILOO�WKH�PDQGDWH�XQGHU�&$$�VHFWLRQ�����Q�����%��WKDW�WKH�VWXG\�FRQVLGHU�

& 7KH�UDWH�DQG�PDVV�RI�PHUFXU\�HPLVVLRQV�
& 7KH�KHDOWK�DQG�HQYLURQPHQWDO�HIIHFWV�RI�VXFK�HPLVVLRQV�
& 7HFKQRORJLHV�WKDW�DUH�DYDLODEOH�WR�FRQWURO�VXFK�HPLVVLRQV��DQG
& 7KH�FRVW�RI�WKHVH�FRQWURO�WHFKQRORJLHV�

® 2WKHU�PHWDOV���&DGPLXP�FRPSRXQGV�DQG�OHDG�FRPSRXQGV�FRPSULVH�WKLV�JURXS���7KHVH
PHWDO�FRPSRXQGV�DUH�UHOHDVHG�IURP�YDULRXV�FRPEXVWLRQ�DQG�SURGXFWLRQ�SURFHVVHV���1RWH�
KRZHYHU��WKDW�D�VLJQLILFDQW�VRXUFH�RI�OHDG�ZDV�UHGXFHG�IROORZLQJ�WKH�SKDVHRXW�RI�OHDG�LQ
JDVROLQH�DGGLWLYHV�WKDW�EHJDQ�LQ�WKH�HDUO\�����V�

® &RPEXVWLRQ�HPLVVLRQV���7KH�SROOXWDQWV�LQ�WKLV�JURXS�LQFOXGH�3&%V��320����������7&''�
DQG���������7&')����6HH�WKH�VLGHEDU�RQ�WKH�QH[W�SDJH�IRU�D�GLVFXVVLRQ�RI�7&''�DQG�7&')���
7KHVH�SROOXWDQWV�JHQHUDOO\�DUH�UHOHDVHG�GXULQJ�LQFRPSOHWH�FRPEXVWLRQ�RI�IRVVLO�IXHOV�DQG�RU
FRPEXVWLRQ�GXULQJ�PDQXIDFWXULQJ�RU�LQFLQHUDWLRQ�SURFHVVHV���3&%V��WKRXJK�KLVWRULFDOO\�XVHG
LQ�HOHFWULFDO�HTXLSPHQW�DQG�K\GUDXOLF�IOXLGV��DUH�LQFOXGHG�LQ�WKLV�JURXS�EHFDXVH�WKH\�PD\�EH
UHOHDVHG�WR�WKH�DWPRVSKHUH�LQ�FRPEXVWLRQ�JDVHV�ZKHQ�3&%�FRQWDLQLQJ�PDWHULDOV�DUH�EXUQHG�
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Dioxins and Furans

Section 112(b) of the CAA includes in its list of
HAPs "2,3,7,8-tetrachlorodibenzo-p-dioxin" and
"dibenzofuran."  These two substances are part of a
much larger class of compounds, as discussed below.

Dibenzo-p-dioxin and dibenzofuran molecules
both carry single hydrogen atoms bonded to carbon
atoms at the outside corners.  When chlorine atoms
are substituted for any (or all) of these hydrogens, the
compounds become chlorinated dibenzo-p-dioxins and
chlorinated dibenzofurans (CDDs and CDFs).  The
presence of chlorine may increase the toxicity of the
compound by many orders of magnitude, depending
on their number and location.  There are 75 possible
CDD compounds and 135 possible CDF compounds. 
Each of these individual CDD and CDF forms is called
a "congener."  It is these CDD and CDF congeners that
are commonly referred to as "dioxins" and "furans." 
The terms "dioxins" or "TCDD" and "furans" or "TCDF"
are used in this report to refer to all CDD and CDF
congeners, respectively.

® 3HVWLFLGHV���7KLV�JURXS�LQFOXGHV
FKORUGDQH��''7�''(��GLHOGULQ�
KH[DFKORUREHQ]HQH����+&+�
OLQGDQH��DQG�WR[DSKHQH���$OWKRXJK
WKH�XVH�RI�WKHVH�SHVWLFLGHV�LV
VLJQLILFDQWO\�OLPLWHG�LQ�WKH�8QLWHG
6WDWHV��WKH\�FRQWLQXH�WR�EH�RI
FRQFHUQ�LQ�WKH�*UHDW�:DWHUV
EHFDXVH�RI�WKHLU�SHUVLVWHQFH�LQ�WKH
HQYLURQPHQW�DQG�WKH�ORQJ�UDQJH
WUDQVSRUW�IURP�RWKHU�FRXQWULHV�LQ
ZKLFK�WKH�SHVWLFLGHV�DUH�VWLOO�XVHG��
$WUD]LQH��KH[DFKORUREXWDGLHQH��DQG
PHWKR[\FKORU�DUH�SRWHQWLDO�IXWXUH
DGGLWLRQV�WR�WKLV�JURXS�

® 1LWURJHQ�FRPSRXQGV���7KLV
JURXS�LQFOXGHV�QLWURJHQ�R[LGHV�
UHGXFHG�QLWURJHQ�FRPSRXQGV��VXFK
DV�DPPRQLD�DQG�DPPRQLXP���DQG
RUJDQLF�QLWURJHQ���7KHVH�SROOXWDQWV
DUH�UHOHDVHG�WKURXJK�ERWK�QDWXUDO
DQG�DQWKURSRJHQLF�SDWKZD\V��
$OWKRXJK�QLWURJHQ�R[LGHV�DUH�IRVVLO�IXHO�FRPEXVWLRQ�E\�SURGXFWV��QLWURJHQ�FRPSRXQGV�DUH
WUHDWHG�DV�D�VHSDUDWH�SROOXWDQW�JURXS�EHFDXVH�������RWKHU�PHDVXUHV�DUH�EHLQJ�WDNHQ�WR�FRQWURO
QLWURJHQ�WKURXJK�SURJUDPV�UHODWHG�WR�JURXQG�OHYHO�R]RQH�DQG�DFLG�SUHFLSLWDWLRQ������QLWURJHQ�
XQOLNH�WKH�RWKHU�VHOHFWHG�SROOXWDQWV�RI�FRQFHUQ��LV�DQ�HVVHQWLDO�QXWULHQW�DQG�LV�QRW�OLVWHG�DV�D
+$3�XQGHU�&$$�VHFWLRQ�����E���DQG�����ZKHQ�SUHVHQW�LQ�H[FHVVLYH�DPRXQWV��QLWURJHQ��LQ
R[LGHV�DQG�RWKHU�FRPSRXQGV�WKDW�DUH�SODQW�QXWULHQWV��LV�WKH�QXWULHQW�GULYLQJ�WKH�DFFHOHUDWHG
HXWURSKLFDWLRQ�RI�PRVW�HVWXDULQH�DQG�FRDVWDO�ZDWHUV��UHVXOWLQJ�LQ�VLJQLILFDQW�DGYHUVH
HFRV\VWHP�HIIHFWV���8QOLNH�WKH�RWKHU�SROOXWDQWV��QLWURJHQ�LV�D�UHTXLUHG�QXWULHQW�WKDW�VXSSRUWV
WKH�HFRV\VWHP�DQG�EHFRPHV�D�SROOXWDQW�ZKHQ�LW�UHDFKHV�OHYHOV�WKDW�UHVXOW�LQ�RYHUIHUWLOL]DWLRQ
ZLWK�GHWHULRUDWLRQ�RI�ZDWHU�TXDOLW\�

5HODWLRQVKLS�RI�3ROOXWDQWV�RI�&RQFHUQ�WR�6HFWLRQ�����DQG�2WKHU�
&$$�5HTXLUHPHQWV

7DEOH�,���SUHVHQWV�WKH�VHFWLRQ�����UHTXLUHPHQWV�WKDW�PD\�UHJXODWH�HPLVVLRQV�RI�HDFK�SROOXWDQW
RI�FRQFHUQ���$V�VKRZQ��HPLVVLRQV�RI�PHUFXU\�DUH�FRYHUHG�PRVW�FRPSUHKHQVLYHO\�E\�VHFWLRQ����
UHTXLUHPHQWV��IROORZHG�E\�HPLVVLRQV�RI�OHDG�FRPSRXQGV��320��7&''��DQG�7&')����(PLVVLRQV�RI
OHDG�FRPSRXQGV�DOVR�DUH�UHJXODWHG�XQGHU�WKH�&$$�7LWOH�,�FULWHULD�DLU�SROOXWDQW�SURJUDP����(PLVVLRQV�RI
KH[DFKORUREHQ]HQH�DQG�3&%V�PD\�EH�UHJXODWHG�XQGHU�WKH�PD[LPXP�DFKLHYDEOH�FRQWURO�WHFKQRORJ\
�0$&7��VWDQGDUGV�UHTXLUHG�E\�VHFWLRQV�����G����J���DQG��M���DQG�XQGHU�����F������(PLVVLRQV�RI�FDGPLXP
FRPSRXQGV�DUH�FRYHUHG�XQGHU�WKH�0$&7�VWDQGDUGV�DQG��IRU�HOHFWULF�XWLOLW\�VWHDP�JHQHUDWLQJ�XQLWV�
XQGHU�����Q�����$����)RU�VHYHUDO�SHVWLFLGHV��WKH�GHYHORSPHQW�RI�0$&7�VWDQGDUGV�LV�WKH�PDLQ�VHFWLRQ
����UHTXLUHPHQW�WKDW�PD\�FRQWURO�HPLVVLRQV�RI�WKHVH�SROOXWDQWV��WR�WKH�H[WHQW�WKDW�PDMRU�VRXUFHV�RI�DLU
HPLVVLRQV�VWLOO�H[LVW�LQ�WKH�8QLWHG�6WDWHV���6HFWLRQ�����I���ZKLFK�LV�QRW�LQFOXGHG�LQ�WKH�WDEOH��LV�LQWHQGHG
WR�DGGUHVV�WKH�SXEOLF�KHDOWK�ULVNV�DQG�DGYHUVH�HQYLURQPHQWDO�HIIHFWV�IURP�+$3
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TABLE I-2
Great Waters Pollutants of Concern and CAA Section 112

Pollutant
Applicable CAA Section 112 Activities a

112(b) 112(c)(6) 112(d),(g),(h),(j) 112(n)(1)(A) 112(n)(1)(B) 112(n)(1)(C)

Cadmium and compounds 0 0 0

Chlordane 0 0

DDT/DDE 0 0

Dieldrin

Hexachlorobenzene 0 0 0

�-HCH 0 0

Lead and compounds 0 0 0 0
b

Lindane 0 0

Mercury and compounds 0 0 0 0 0 0

PCBs 0 0 0

Polycyclic organic matter (POM) 0 0 0 0

TCDD (dioxins) 0 0 0 0

TCDF (furans) 0 0 0 0

Toxaphene 0 0

Nitrogen compoundsc

 112(b) = HAP list; the pollutants of concern are regulated under section 112 only by their name as listed in section 112(b) (cadmium compounds,a

chlordane, DDE, hexachlorobenzene, lindane (all isomers, which includes �-HCH), lead compounds, mercury compounds, PCBs, POM, 2,3,7,8-
TCDD, dibenzofurans, and toxaphene).
112(c)(6) = Sources accounting for 90 percent of these emissions to be subject to regulation
112(d),(g),(h),(j) = Emissions of HAPs from major sources subject to regulation by MACT standards
112(n)(1)(A) = Emissions of these six HAPs from electric utility steam generating units to be evaluated for regulation
112(n)(1)(B) = Emissions of mercury from electric utilities, municipal waste combustors, and other sources to be studied
112(n)(1)(C) = Report required on "threshold" level for human health effects from mercury 
Does not include section 112(f), which is intended to address the public health risks and adverse environmental effects from HAP emissions remaining
after implementation of 112(d) standards.
 Lead compounds also regulated under the criteria air pollutant program.b

 Nitrogen oxides (NO ) regulated under several other CAA programs, such as those that control criteria air pollutants, mobile source emissions, andc
x

acid rain.
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HPLVVLRQV�UHPDLQLQJ�DIWHU�LPSOHPHQWDWLRQ�RI�VHFWLRQ�����G��0$&7�VWDQGDUGV��WKHVH�VWDQGDUGV�FRXOG�DSSO\�WR
DQ\�+$3�IRU�ZKLFK�LW�LV�GHWHUPLQHG�WKDW��UHVLGXDO�ULVN��UHPDLQV���(PLVVLRQV�RI�GLHOGULQ�DQG�QLWURJHQ
FRPSRXQGV�DUH�QRW�FXUUHQWO\�DGGUHVVHG�E\�WKH�VHFWLRQ�����UHTXLUHPHQWV�OLVWHG�LQ�7DEOH�,�����(PLVVLRQV�RI
FHUWDLQ�QLWURJHQ�FRPSRXQGV��KRZHYHU��DUH�UHJXODWHG�XQGHU�VHYHUDO�&$$�SURJUDPV�RWKHU�WKDQ�VHFWLRQ�����
LQFOXGLQJ�WKH�7LWOH�,�FULWHULD�DLU�SROOXWDQW�SURJUDP��WKH�7LWOH�,,�PRELOH�VRXUFHV�SURJUDP��DQG�WKH�7LWOH�,9�DFLG
GHSRVLWLRQ�SURJUDP���

2WKHU�VHFWLRQV�RI�WKH�&$$�PD\�DOVR�UHJXODWH�HPLVVLRQV�RI�WKH�SROOXWDQWV�RI�FRQFHUQ���)RU�H[DPSOH�
XQGHU�VHFWLRQ�����RI�WKH�&$$��ZKLFK�DSSOLHV�WR�PXQLFLSDO�ZDVWH�FRPEXVWRUV��(3$�LV�WR�GHYHORS�QXPHULFDO
HPLVVLRQ�OLPLWDWLRQV�IRU�VHYHUDO�SROOXWDQWV��LQFOXGLQJ�WKH�IROORZLQJ�*UHDW�:DWHUV�SROOXWDQWV�RI�FRQFHUQ��
FDGPLXP��GLR[LQV��IXUDQV��OHDG��PHUFXU\��DQG�QLWURJHQ�FRPSRXQGV��QLWURJHQ�R[LGHV��


